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Buildings aim to meet the needs of people. Wherever 
there is a mismatch between supply and demand, initia-
tives are launched to adjust how a building is used, to 
redevelop or relocate a building, to seek an alternative, 
or to construct a new building.
Decisions made during the early stages of a long-lived 
investment such as a building that locks in development 
patterns for a long time, are best made at the initiation 
phase to have the greatest impact on a project’s ulti-
mate outcome and success. 
The initiation phase that enables a client to decide 
whether or not to proceed with a project therefore aims 
to align each of the stakeholders’ expectations as early 
as possible.

Activities covered:
• stakeholders sharing their understanding and their 

awareness of the challenges and benefits of setting 
and meeting agreed targets;

• setting realistic parameters in terms of scope, loca-
tion, time and cost that become the basis for brief-
ings, discussions, engagements and undertakings 
with stakeholders;

• a strategic brief that defines the scope of the project 
so that project preparation and a briefing process 
can begin (larger commercial projects may require a 
business case to be developed).

Processes to ensure that adaptation to climate change 
is implemented need to address:
•	 agreed	 targets	 for	 adaptation to climate change 

since stakeholders will favour different adaptation 
strategies stemming from diverse and conflicting 
values;

•	 liability	with	respect	to	taking	reasonable	account	of	
future	climate	change;

•	 the	 duty	 of	 care	 to	 inform	 stakeholders about the 
extent to which climate change has been taken into 
account in design and construction;

• the minimum requirement to provide information 

about the handling of climate risks while seeking a 
more comprehensive engagement;

•	 assurance	 that	 risks	 from	climate	change	are	ma-
terial,	 and	 that	 the	measures	 to	 address	 them	are	
reasonable	and	a	good	investment in the absence of 
regulatory support, formalised competence, estab-
lished standards, and some measure of proof that 
future-proof design strategies will work;

•	 strategic	risk	assessment	to	identify	an	overall	strat-
egy	and	 the	 limitations	 to	 the	 response	 to	climate	
change, recognising that while there are currently 
no prescribed industry standards, best-practices 
involve developing scenarios based upon different 
system boundaries and different reference periods 
(a practical starting point is an assessment for “cra-
dle-to-completed construction” corresponding to 
a well-balanced scenario regardless of a building’s 
ownership structure and future tenure);

• the European	Union	Level(s)	and	similar	methodolo-
gies to familiarise stakeholders with the life-cycle 
approach to impact assessment to prepare them 
for more challenging performance assessment 
schemes and tools; 

•	 tools	 to	 help	 make	 adaptation-related	 decisions 
(e.g., standard ratios of capital expenditure to op-
erational expenditure for different building types to 
understand the relationship between these expendi-
tures).

The planning phase allows the client to decide whether 
or not to proceed with the building project.

Activities covered:
• assembly of the project team by the client;
• definition of each party’s roles and responsibilities;
• further development of the strategic risk assess-

ment beyond purely strategic considerations as the 
project becomes better defined;

• development of an initial project brief and related 
feasibility studies that adopt a life-cycle approach 
and specify the desired service outcomes, while 
allowing value chain freedom as to how these out-
comes are achieved to allow for innovation; 

technical annexes

1. ImplementatIon of adap-
tatIon Into each buIldIng’s 
lIfe-cycle phases

initiation	phasE

pLanning	phasE
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• preparation of a final project brief that includes a 
concept design and takes into account post-oc-
cupancy and operational issues and buildability, 
the environmental impact of key materials, and 
climate risks associated with the concept de-
sign and the selected site;

• confirmation that the final project brief reflects 
the concept design by specifying: a) measurable 
outputs; b) design quality evaluation metho-
dologies; c) options for achieving low levels of 
life-cycle environmental impacts;

• a developed design stage where strategies (e.g. 
for sustainability, adaptation, buildability, health 
and safety, and operation and maintenance) are 
further developed, accurately costed and suffi-
ciently detailed to allow the client to sign them 
off;

• a possible technical design phase to finalise 
technical aspects and conclude design work by 
specialist subcontractors.

Processes to ensure that adaptation to climate 
change is implemented need to address:
• an initial project brief that include sustainabil-

ity and climate	 adaptation	 targets, supported 
by statements of environmental requirements, 
building’s lifespan and future climate parame-
ters, and the risks associated with the concept 
design and the selected site;

• a strategic risk assessment that includes a de-
tailed	climate	resilience	analysis;

• a specific requirement to consider the end-of-
life, disposal or potential for reuse	of	the	materi-
als	and	systems	selected;

•	 material	climatic	variables selected on the basis 
of exposure and on the sensitivity to changing 
climatic conditions;

• assessment of the range of impacts associat-
ed with the climatic variables identified in the 
vulnerability assessment in terms of likelihood 
and consequence of occurrence and a rating	
for	each	 impact	 is	established, taking account 
of adaptation measures included as part of the 
concept design;

• recognition in the final project brief that rele-
vant climatic variables must reflect two types 
of climatic mechanisms which lead to build-
ing	 failure, namely background deterioration 
at the building material level as well as sud-
den damage from extreme events which affect 
whole-building elements;

• assessment as to whether the climatic variables 

selected for climate impact analysis and dy-
namic building simulations based on standard 
weather	files, weather data sets and design-day 
files are compatible with climate change models 
and base climatic data (larger projects may  
require an Environmental Impact Assessment 
aligned to a Climate risk and Vulnerability As-
sessment);

• indication in the final project brief as to whether or 
not the vulnerability and risk assessments con-
ducted during the concept stage indicate that 
all climate	vulnerabilities	and	risks are insignifi-
cant, in which case no climate adaptation mea-
sures, other than those required by regulation, 
need to be incorporated into the building;

• ensuring that the project’s terms of reference 
explicitly demonstrate that current and future 
climate risks have been assessed, and that re-
silience measures are to be incorporated where 
necessary;

• development of a standards-based	 adapta-
tion	 plan that includes adaptive management 
based on long-term monitoring and makes use 
of maintenance and upgrading cycles for timely, 
effective and proportionate upgrades that are 
prioritised over the building’s life-cycle;

• adoption of a design strategy at the developed 
design stage based on	 ‘allocative	 efficiency’, 
namely using resources over time in the most 
efficient way so that hard and soft measure to 
adjust a building’s adaptive capacity allow the 
implementation of an incremental, phased tran-
sition to what will be needed;

• incentives to implement designs that allow the 
building	and	 its	systems	 to	be	 reused through 
future dismantling and subsequent reassembly;

• demonstration that the phased approach pro-
tects a building, its owners, occupants and sys-
tems efficiently and effectively and does not	
exclude	opportunities to exploit future techno-
logical advances to mitigate climate change;

• performance metrics and life-cycle analyses for 
natural elements and ecosystems, including ad-
aptation resilient	landscaping;	and	nature-based	
interventions which integrate ecosystem con-
servation and restoration and incorporate pas-
sive survivability wherever possible;

• recognition in developed design that some 
building elements cannot be easily or viably ad-
justed in maintenance cycles but are nonethe-
less fundamental to a building’s ability to cope 
with future climate;
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• during developed design, the need to undertake fur-
ther analysis of the critical design thresholds that 
are the most sensitive to climate and test	 the	 ro-
bustness	of critical design components to a range 
of climate futures;

• recognition that a single developed design solution 
is often insufficient to understand the complex rela-
tionship between climate and building performance 
(buildings	need	to	be	designed	within	a	framework	
of	possibilities	and	vulnerabilities to reflect a range 
of solutions that address best and worst case cli-
mate scenarios);

• for the concept and detailed design, descriptions	of	
the	 anticipated	 internal	 environment, of seasonal 
control strategies and systems;

• performance requirements for resource-efficient 
and resource harvesting systems,	 appliances	 and	
fixtures;

• after developed and possible technical design, the 
review of final specifications and designs against 
the agreed adaptation criteria and verification of the 
compliance with agreed criteria for contributions by 
specialist subcontractors; 

• a possible cost-benefit	analysis	of	proposed	adap-
tation	measures which recognises that climate im-
pact and modelling issues will generally lead to a 
range of solutions with different cost, benefit or risk 
values that require new tools for decision making 
under uncertainty, especially with regard to climatic 
variables.

Once the decision has been taken to proceed with the 
project, usually on the basis of an agreed procurement 
strategy, delivery model and management plan for pro-
curement, the acquisition or pre-construction phase 
groups procurement processes.

Activities covered:
• the deployment of financial resources;
• establishing warranty and post warranty obligations 

for building systems;
• applications for statutory and planning approvals;
• production information providing sufficient detail to 

enable tendering;
• further information for requirements detailed in the 

contract for construction;
• tendering, namely the identification and evaluation 

of potential contractors and/or specialist suppliers, 
the preparation of contracts and the obtaining and 
evaluation of tenders.

 
Processes to ensure that adaptation to climate change 
is implemented need to address:
• integration of an adaptation	action	plan;
• the monitoring, review and reporting of activity data 

that inform analysis of the impact of adaptation 
measures on emissions and resource use;

• for the lead contractor, key subcontractors and spe-
cialist suppliers and any eventual replacements, the 
assessment of their compliance with both agreed 
and legally required adaptation criteria;

• the further development with the lead contractor of 
methods, techniques and procedures for sustain-
able construction, especially those that enhance ad-
aptation and minimise harmful impacts on existing 
on-site passive adaptation;

• taking future uncertainty into account, the devel-
opment of schedules and protocols for operation, 
maintenance, repair, replacement, and refurbish-
ment;

• the specification of building commissioning, hando-
ver and operation and maintenance phase monitor-
ing processes;

• the collation of comprehensive and accurate as-
built	 information as the basis for the implementa-
tion of post-construction adaptation measures.

The construction phase covers all activities relating to 
the actual building project construction. These activi-
ties range from site handover to the lead contractor and 
mobilisation of resources including transport to the site, 
through physical construction and installation of plant 
and equipment at the site to practical completion and 
handover to the client. 
Mobilisation includes establishing the management and 
review of information that needs to flow between the 
parties. Commissioning and handover require special 
attention as buildings and their systems become more 
advanced. Considerations relate to pre-start-up and 
system start-up, operator training, the consolidation of 
designs, drawings, and operating and maintenance doc-
uments, functional acceptance, and the testing, adjust-
ing, and balancing of systems.

contracting

constrUction



Buildings & Climate Change adaptation : a call for action

7

Processes to ensure that adaptation to climate 
change is implemented need to address:
• the conformity of construction processes with 

respect to adaptation targets agreed upon com-
pletion of the tender process; 

• regular reporting across the supply chain that 
includes evidence-based data from site activities 
to ensure cooperation, the delivery of the adaption 
targets, and the analysis of impacts arising from 
changes in construction methods; 

• specified monitoring	and	 testing	of adaptation 
requirements during construction;

•	 mitigation of the impact of construction activity 
on pre-existing nature-based on-site adaptation 
features that are specified in landscaping plans;

• in cases where a fit-out of a building follows 
construction, an adaptation assessment	at	han-
dover	to influence, guide and inform the fit-out; 

• a final review of the as-built information and a 
final assessment of the adaptability of the com-
pleted project as part of operation and mainte-
nance information.

The operation and maintenance phase of a building 
includes assistance for building users during the ini-
tial occupation period and the review of a building’s 
performance throughout the phase, possibly making 
use of a digital twin which is continually updated.

Crucial is the monitoring of operations and mainte-
nance considerations defined at the planning phase 
and specified at the acquisition phase. The most im-
portant considerations relate to resource consump-
tion, waste, maintenance, repair, refurbishment, and 
replacement of building components, assemblies 
and systems, and supply of the resources and equip-
ment used for these activities. Preventive mainte-
nance, maintaining and ideally improving the main-
tainability of the building and replacing and re-siting 
building systems facilitates these operations. The 
activities, processes, and workflows required to 
maintain the operation of a building’s supporting in-
frastructure such as utility systems, parking areas 
and nature-based drainage structures and landscap-
ing should also be included.

Processes to ensure that adaptation to climate 
change is implemented need to address:

• user satisfaction and user occupancy surveys;
• the regular updating and communication to 

buildings’ occupants and users of the assess-
ment of climate-related risks;

• nature-based solutions for passive design and 
other building features requiring adaptive man-
agement based on long-term	monitoring of the 
adaptation plan to check that it is providing the 
expected level of risk reduction and remains 
flexible and open ended;

• assessment of the evidence-based	impact from 
adaptation measures on the performance of the 
building and its adaptation features with respect 
to durability, resilience, fitness for purpose to 
prolong the building’s lifespan and to reductions 
in resource use and operational emissions;

• opportunities for further adaptation	 measures 
when considering fit out, replacement cycles of 
plant and materials or major renovation;

• assessment of repair	and	maintenance regimes 
for adaptation measures that take into account 
known refurbishment scenarios and planned fu-
ture changes to the building;

• the review of reporting procedures and the 
sources of data as these will change during 
the use phase, the updating of user guides and 
maintenance and repair schedules, and the opti-
misation of real-time control and proactive con-
dition monitoring and maintenance regimes.

The extended life cycle of a building includes an 
end-of-life phase comprising physical processes of 
deconstruction and demolition together with trans-
port of waste and demolition material. Also included 
is the treatment of waste by separation, recycling, 
reuse, re-purposing, and disposal in landfills or by 
transformation.

Processes to ensure that adaptation to climate 
change is implemented need:  
• to identify, as for new buildings, whether or not 

adaptation measures contribute to extending	
the	 life	 of	 the	 existing	 asset	within its current 
function or extending the life with a new func-
tion.

opEration	and	maintEnancE

End-of-LifE
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factors	on	 the	 future	society	cover, among others, 
demographics and political and economic choices. 
They include policies to mitigate climate change 
and thus will cause a certain amount of GHG emis-
sions to be released into the atmosphere. rcp	
(representative	concentration	pathway)	 scenarios 
represent possible evolutions of GHG and ozone 
concentrations in the atmosphere. The rCP scenar-
ios combine assumptions on future climate policy 
with climate modelling (UNEP FI 2019). They were 
proposed by an expert group in the perspective of 
the 5th report of the IPCC, released in 2014, based 
on several hundred available scenarios published in 
the literature. The value (2.6, 4.5, etc.) corresponds 
to radiative forcing expressed in Watt per square 
meter by 2100. Concerning CO2 emissions, rCP 2.6 
considers the implementation of policies to reduce 
CO2 emissions until almost zero emissions at the 
end of the century. rCP 8.5 considers an increase 
in emissions all over the 21st century. Whatever the 
scenario, the evolution of climate by 2050 is known 
overall, but there is leeway left for the second half of 
the century. 

By	2100	and	starting	from	pre-industrial	levels,	the	
average	 global	 temperature	 is	 expected	 to	 increase	
by	1.0	 to	 3.7°c.	 this	most	 pessimistic	 scenario	 is	
also	 the	 most	 challenging	 one	 in	 terms	 of	 adap-
tation	 needs.To put this figure in perspective, Me-
teo-France recalls that the average temperature in 
the world has already increased by 0.6 °C over the 
20th century. overall,	 the	higher	 the	 temperatures,	
the	 stronger	 the	 impacts	 of	 climate	 change,	 al-
though	they	will	depend	on	location. 

2. climate models & data

Figure 25:: Cascade of uncertainty (Wilby and Dessai (2010) in European Bank for reconstruction and Development)

Figure 26:: Mean and likely range of temperature increase in the 
medium and long term depending on GHG concentration scenario 
(source: European Bank for reconstruction and Development)

Uncertainty	on	climate	impacts	is	high,	due	to	sever-
al	factors	ranging	from	climate	models	to	socioeco-
nomic	factors. Wilby and Dessai (2010), cited by the 

European Bank for reconstruction and Development, 
presents the following factors of uncertainty. Each 
step along the chain increases the uncertainties.

Figure 27:: rCP scenarios and their im-
pact in terms of global warming
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climate models, also known as general circulation 
models, use mathematical equations to charac-
terize how energy and matter interact in different 
parts of the ocean, atmosphere, and land. The pre-
dicted climate results from the adjustment between 
received energy (solar radiation) and “lost” energy 
(infrared radiation towards space). solar radiation 
received depends on astronomical parameters and 
is set in the model. Infrared radiation returned de-
pends among other factors on GHG concentrations, 
which are defined through rCP scenarios. The Cou-
pled Model Intercomparison Project (CMIP) and At-
mospheric Model Intercomparison Project (AMIP) 
are experimental protocols aiming at fostering the 
improvement in climate models and supporting the 
international assessment of climate change. 

the	 complexity	 of	 models	 has	 significantly	 in-
creased	over	 time,	but	even	 the	 latest	simulations	
cannot	 address	 fine-scale	 processes	 at	 the	 local	
scale. As explained by the IPCC (2013), region-
al-scale climate information can be obtained by 
downscaling, but the resolution is often too low. 
Downscaling methods are thus used to translate the 
information required for impact assessment at the 
regional and local scale (UsGCrP 2017). High-res-
olution AGCMs, variable-resolution global models, 
and statistical and dynamical downscaling (regional 
climate modelling) are used to complement Atmo-
sphere–Ocean General Circulation Models, and to 
generate region-specific climate information. Guid-
ance on the development of regional climate scenar-
ios has been developed in a report by the National 
Communications support Programme, UNDP-UN-
EP-GEF, referenced in the bibliography. 

Figure 28:: Chain from climate 
scenarios to impact assess-
ments (source: European 
Bank for reconstruction and 
Development)

In the figure below, the IPCC raises the level of addi-
tional risks and impacts linked to the global mean 
surface temperature change. the	 higher	 the	 tem-
perature	 change,	 the	 higher	 the	 risk	 of	 severe	 im-
pacts	and	the	lower	the	ability	to	adapt.	purple	 in-

dicates	“very	high	risk	of	severe	impacts/risks	and	
the	presence	of	significant	irreversibility	or	the	per-
sistence	of	climate-related	hazards,	combined	with	
limited	availability	to	adapt”.

Figure 29: Impacts and risks for selected natural, managed and human systems (source: IPCC 2018)
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Focus on: the Climate Data store by 
Copernicus

The CDs provides a single point of access to a wide 
range of quality-assured climate datasets distribut-
ed in the cloud. CDs datasets include observations, 
historical climate data records, estimates of Essen-
tial Climate Variables (ECVs) derived from Earth ob-
servations, global and regional climate reanalyses 
of past observations, seasonal forecasts and cli-
mate projections. Access to data is open, free and 
unrestricted. Along with the data, the CDs includes 
a set of tools for analysing and predicting the im-
pacts of climate change. Users of the CDs can ac-
cess these tools to develop their own applications 
online. More information is available at this	link. 

Focus on Climate Change integration 
in Meteonorm

Typical Meteorological Year (TMY) data includ-
ing CC scenario data for building design Mete-
onorm (from Meteotest) includes three IPCC 
scenarios (B1, A1B, A2 from Ar4 update to Ar5 
ongoing) and allows projections to the year 
2100. Meteonorm was updated with urban heat 
and climate change data (rCP 4.5 and 8.5) for 
102 European cities (in the update 7.3.4) based 
on EUrO-COrDEX models combined with urba-
clim model (temperature mid-point 2050). 
see conference https://www.climateservices.biz

https://climate.copernicus.eu/climate-data-store
https://www.climateservices.biz
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The steering	committee has been initiated by the 
Ministère de la Transition Ecologique & solidaire – 
France and by OID. It gathers:

ADEME, Marie-Pierre Meillan
AFD, Mitchell schouchana
Afnor, Karine Dari
Energies 2050, stéphane Pouffary
FIDIC, Peter Boswell
FIDIC, Idriss Kathrada
GIZ, Youssef Afkir
Global Alliance for Buildings & Construction 
secretariat, Natacha Nass
Global Alliance for Buildings & Construction 
secretariat,  Nora steuer
ICLEI, rebecca Cameron
ICLEI, solophina Nekesa
Ministère de la Transition Ecologique – France, 
régis Meyer
Ministère de la Transition Ecologique – France, 
Yves-Laurent sapoval
Ministère de l’Aménagement du Territoire National, 
de l’Urbanisme, de l’Habitat et de la Politique de la 
Ville – Maroc, Ilyas Essabai
Ministère de l’Aménagement du Territoire National, 
de l’Urbanisme, de l’Habitat et de la Politique de la 
Ville – Maroc, soraya Khalil
UNEP, Jonathan Duwyn
UNEP-FI, Matthew Ulterino
OID, Laura Georgelin
WBCsD, Veronika Neumeier
WBCsD, Luca De Giovanetti
WBCsD, roland Hunziker

The steering Committee acknowledges all the or-
ganisations that were interviewed and reviewed the 
report during the consultation process:
ADEME – AEW Ciloger - AFD - Afnor – Agence 
d’Aménagement Foncier et du Logement (Benin) 
– Architects’ Council of Europe – ArIsE UAE - Bio-
architek - Bouygues Immobilier – CAA - Carbone 
4 – CBrE - CDrI - China Academy of Building re-
search - Energies 2050 - EU taxonomy subgroup on 
adaptation – FFB - FIABCI - FIDIC – FPI – GIZ - Glob-
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